We study the dynamics of Hamiltonian diffeomorphisms on convex symplectic manifolds. To this end we first establish an explicit isomorphism between the Floer homology and the Morse homology of such a manifold, and then use this isomorphism to construct a biinvariant metric on the group of compactly supported Hamiltonian diffeomorphisms analogous to the metrics constructed by Viterbo, Schwarz and Oh. These tools are then applied to prove and reprove results in Hamiltonian dynamics. Our applications comprise a uniform lower estimate for the slow entropy of a compactly supported Hamiltonian diffeomorphism, the existence of infinitely many non-trivial periodic points of a compactly supported Hamiltonian diffeomorphism of a subcritical Stein manifold, new cases of the Weinstein conjecture, and, most noteworthy, new existence results for closed trajectories of a charge in a magnetic field on almost all small energy levels. We shall also obtain some new Lagrangian intersection results.
Introduction and main results
Consider a 2n-dimensional compact connected symplectic manifold (M, ω) with non-empty boundary ∂M . The boundary ∂M is said to be convex if there exists a Liouville vector field X (i.e., L X ω = dι X ω = ω) which is defined near ∂M and is everywhere transverse to ∂M , pointing outwards; equivalently, there exists a 1-form α on ∂M such that dα = ω| ∂M and such that α ∧ (dα) n−1 is a volume form inducing the boundary orientation of ∂M ⊂ M .
Definition (cf. [14] ): (i) A compact symplectic manifold (M, ω) is convex if it has non-empty convex boundary.
(ii) A non-compact symplectic manifold (M, ω) is convex if there exists an increasing sequence of compact convex submanifolds M i ⊂ M exhausting M , that is,
A symplectic manifold (M, ω) is exact if ω = dλ and weakly exact if [ω] vanishes on π 2 (M ).
